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ABSTRACT : 

PROBLEM TO BE SOLVED: To develop the constitution of a 
rear cover by provide 

a semiconductor device which is excellent in 
weatherability, steam resistance, 

moisture resistance, etc., and also is inexpensive. 

SOLUTION: A transparent insulating substrate 12 is 
arranged on the 

transparent electrode 14 side of a solar battery 2 0 where a 
transparent 

electrode 14, a semiconductor layer 16, and a rear 
electrode 18 are stacked. 

In addition, the side of that, rear electrode 18 is covered 
with a 

thermosetting resin 22 or a thermoplastic resin layer (22) , 
and besides, on the 

surface side of that resin layer 22., glass cloth 22 or 
glass mat (24) is 

arranged, with its contact side at least impregnated with 
that resin, thus a 

semiconductor device 10 is constituted. 
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ABSTRACTED -PUB -NO: JP 0911618 OA 
BASIC- ABSTRACT: 

The solar battery module (10) contains a glass substrate 
(12) on surface of 

which a transparent electrode (14) , a semiconductor layer 
(16) and a back side 
electrode (18) are arranged. 

The back side electrode is covered with a thermoplastic 
resin layer (22) . A 

glass mat (24) is arranged in such a way that the resin is 
made to impregnate 

on the surface side of the resin layer. 

ADVANTAGE - Excels in weather and moisture resistance. 
Provides reliable solar 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The semiconductor device which covers the electrode side of this another side in a thermosetting resin layer 
or a thermoplastics layer, and is characterized by for the contact side having infiltrated glass fabrics or a fiberglass mat, 
and arranging this resin for it at least at the front-face side of this resin layer while arranging a transparence insulating 
substrate in the electrode side with which the 1st electrode, a semi-conductor layer, and the 2nd electrode become the 
optical incidence side of the solar battery which a laminating is carried out and changes. 

[Claim 2] The semiconductor device which the moisture vapor transmission of the resin of said thermosetting resin 
layer or a thermoplastics layer indicates about the thickness of 100 micrometers to claim 1 characterized by being 2-24 
or less hours lOg/m. 

[Claim 3] The semiconductor device indicated to claim 1 or claim 2 characterized by the thickness of said 
thermosetting resin **** thermoplastics layer being within the limits of 50 to 3000 micrometers. 
[Claim 4] The semiconductor device indicated to either claim 1 characterized by the peel strength of said thermosetting 
resin layer to the electrode of said another side of the solar battery on said transparence insulating substrate or a 
thermoplastics layer being 1kg / 10mm or more thru/or claim 3. 

[Claim 5] Said solar battery is a semiconductor device indicated to either claim 1 characterized by being the thin film 
solar cell which carried out laminating formation on a transparence insulating substrate at the order of a transparent 
electrode, a semi-conductor layer, and a rear-face electrode thru/or claim 4. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device by which the closure was carried out so that 
it might be protected from moisture etc., a solar cell module maintaining weatherability about a semiconductor device 
in carrying out the modularization of the solar battery of an amorphous system or crystal system in more detail. 
[0002] 

[Description of the Prior Art] For example, whenever an amorphous solar battery puts these thin film layer while 
mainly carrying out sequential covering formation of a transparence electric conduction membrane layer, an amorphous 
semiconductor layer, and the rear-face electrode layer on a glass substrate, by carrying out patterning, it forms a 
transparent electrode, a semi-conductor layer, and a rear-face electrode, and produces two or more photovoltaic cells. 
And these eels are constituted by integrating that it is simultaneous or after that as patterning by the structure which 
shows the predetermined electrical characteristics as a solar cell module. 

[0003] In this solar cell module, generally the rear-face electrode is formed from the metal layer of a thin film, and 
these rear-faces electrode must be prevented as much as possible from corrosion etc., also in order to maintain the 
electrical property. For this reason, in order that rear-face covering of a solar cell module might have the weatherability 
which has sufficient reinforcement also to reflection of sunrays and might moreover prevent the corrosion of a rear-face 
electrode, the ingredient and structure of a steam where moisture permeability was very small were adopted. That is, as 
shown in drawing 4 , the film of the structure where aluminum foil 3 was moreover made to insert between the resin 
film 2 was used using the resin film 2 represented by fluororesin as a film 1 for rear-face covering which has these two 
properties. 
[0004] 

[Problem(s) to be Solved by the Invention] Next, as shown in drawing 5 , when a solar cell module 4 was formed, in 
order to protect the rear-face electrode 5, this rear-face covering 6 had to be pasted up by the glue line 7 using the rear- 
face covering 6 excellent in weatherability and waterproof steamy moisture permeability. The thing of the structure 
which sandwiched aluminum foil 3 with the film 2 which consists of the fluororesin generally called polyvinyl fluoride 
as a film 1 for rear-face covering which fulfills these conditions was used. This fluororesin (2) was excellent in 
weatherability, and, on the other hand, was what shows the engine performance which was excellent as rear-face 
covering 6 of a solar battery since aluminum foil 3 did not almost have steam permeability. However, the film 1 for this 
rear-face covering used two films 2 which consist of expensive fluororesin for the top face and the inferior surface of 
tongue, and since there was moreover a process of putting aluminum 'foil 3 between them, it could not but become 
expensive. 

[0005] Then, in order to solve the above-mentioned technical problem, as a result of repeating examination 
wholeheartedly, as long as the covering film of the structure which sandwiched aluminum foil with the conventional 
fluororesin film was used, this invention persons thought that it was difficult to obtain a cheap solar cell module, and 
aimed at use of other cheap materials, and development of a new material. Consequently, by doing research and 
development in the resin which has the outstanding property in which the property of a solar battery is not reduced, and 
using these resin between glass fabrics or a fiberglass mat, and a solar battery, even if it was cheap and moreover used 
the high glass fabrics or the high fiberglass mat of permeability for the film for rear-face covering, it checked that it 
was satisfactory as a solar cell module. 
[0006] 

[Means for Solving the Problem] The place made into the summary of the semiconductor device concerning this 
invention covers the electrode side of this another side in a thermosetting resin layer or a thermoplastics layer, and is 
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about glass fabrics or a fiberglass mat at the front-face side of this resin layer for the contact side to have infiltrated this 
resin and have arranged it at least, while arranging a transparence insulating substrate in the electrode side with which 
the 1st electrode, a semi-conductor layer, and the 2nd electrode become the optical incidence side of the solar battery 
which a laminating is carried out and changes. 

[0007] In the semiconductor device of this this invention, the moisture vapor transmission of the resin of said 
thermosetting resin layer or a thermoplastics layer is in being 2-24 or less hours 10 g/m about the thickness of 100 
micrometers. 

[0008] Moreover, it is in the thickness of said thermosetting resin **** thermoplastics layer being within the limits of 
50 to 3000 micrometers in the semiconductor device of this this invention. 

[0009] Furthermore, it is in the peel strength of said thermosetting resin layer to the electrode of said another side of the 
solar battery on said transparence insulating substrate or a thermoplastics layer being 1kg / 10mm or more in the 
semiconductor device of this this invention. 

[0010] Furthermore, in the semiconductor device of this this invention, said solar battery is in being the thin film solar 
cell which carried out laminating formation at the order of a transparent electrode, a semi-conductor layer, and a rear- 
face electrode on a transparence insulating substrate. 
[0011] 

[Embodiment of the Invention] Next, the gestalt of operation of the semiconductor device concerning this invention is 
explained in detail based on a drawing. Here, it is not only directly put to sunlight, but especially a solar cell module is 
used for storm sewage on the property among semiconductor devices, putting it to it directly. For this reason, especially 
as for the solar cell module, weatherability, moisture resistance, etc. are demanded. Then, a solar cell module is made 
into an example and explained. 

[0012] As first shown in drawing 1 , a solar cell module 10 Two or more thin film solar cell eels 20 by which 
laminating formation was carried out are integrated by the order of a transparent electrode 14, the semi-conductor layer 
16, and the rear-face electrode 18 on the transparence insulating substrate 12. The thermosetting resin layer 22 or a 
thermoplastics layer (22) is formed so that the thin film solar cell eel 20 in which it integrated on this transparence 
insulating substrate 12 may be covered. Furthermore, even if the front-face side of the resin layer 22 has few glass 
fabrics 24 or fiberglass mats (24), a contact side is infiltrated in the resin of the resin layer 22, and it is arranged, and is 
constituted airtightly and firmly as a whole. 

[0013] Here, the transparence resin substrate which the glass substrate was preferably used from viewpoints, such as 
weatherability and reinforcement, in addition the transparence insulating substrate 12 consisted of transparence acrylic 
resin etc., and was equipped with insulation is used. Moreover, the transparence insulating substrate 12 may not have 
not only the thing equipped with rigidity but flexibility, and is not limited especially. 

[0014] By the conventional method, laminating formation of the thin film solar cell eel 20 formed on this transparence 
insulating substrate 12 is carried out in order at a pattern configuration respectively predetermined in a transparent 
electrode 14, the semi-conductor layer 16, and the rear-face electrode 18, and the thin film solar cell eel 20 as an 
optoelectric transducer is constituted. And by connecting electrically the transparent electrode 14 and the rear-face 
electrode 18 by which patterning was carried out, it connects with a serial or juxtaposition and integrates, and two or 
more thin film solar cell eels 20 are constituted so that predetermined output characteristics may be obtained. 
[0015] ITO, and Sn02 or ITO/Sn02 which has conductivity and light transmission nature as a transparent electrode 14 
which constitutes the thin film solar cell eel 20 etc. - it is used, moreover, as a semi-conductor layer 16 which performs 
photo electric conversion Amorphous silicon and hydrogenation amorphous silicon, hydrogenation amorphous silicon 
carbide, The others and silicon which are amorphous silicon nitride etc., carbon, germanium, The amorphous substance 
or microcrystal of an amorphous silicon system semi-conductor which consists of an alloy with other elements, such as 
tin, a pin mold, The amorphous semiconductor layer constituted in the mold which combined a nip mold, ni mold, pn 
mold, an MIS mold, a heterojunction mold, a gay assembling die, a shot key barrier mold, or these is used. In addition, 
as a semi-conductor layer 16, compound semiconductor layers, such as a CdTe system, a CdS system, a GaAs system, 
and an InP system, etc. are used. Furthermore, chromium, nickel, aluminum, etc. are used as a rear-face electrode 18. 
[0016] Next, as a property that the thermosetting resin layer 22 or thermoplastics layer (22) on the transparence 
insulating substrate 12 formed so that the integrated thin film solar cell eel 20 may be covered should possess, per 24 
hours and moisture vapor transmission are 10 g/m2 about the thickness of 100 micrometers of the resin layer 22. They 
are 5 g/m2 more preferably hereafter. The following are used. Moreover, the thermosetting resin layer 22 or a 
thermoplastics layer (22) equipped with this property is formed within the limits of 3000 micrometers from 50 
micrometers of thickness. Furthermore, this thermosetting resin layer 22 or a thermoplastics layer (22) can raise 
dependability more, if the 90-degree peel strength (Peel reinforcement) which maintains 90 include angles of the rear- 
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Face electrode 18 of the thin film solar cell eel 20 and the resin layer 22 is 1kg / 10mm or more. 
[0017} Since a principal component is glass, it excels in weatherability enough, moreover, while it is cheap, 
permeability has the high permeability 5 cc/cm2 and more than a second highly, therefore the glass fabrics 24 or the 
fiberglass mat (24) which that resin is infiltrated on this thermosetting resin layer 22 or a thermoplastics layer (22), and 
is made to adhere does not almost have steam barrier nature. For this reason, glass fabrics 24 or a fiberglass mat (24) 
was not used as rear-face covering of a solar cell module 10. However, glass fabrics 24 or a fiberglass mat (24) 
demonstrates the outstanding property in the dependability over reinforcement, a steam, etc. as rear-face covering of a 
solar cell module 10 by making the thermosetting resin layer 22 or a thermoplastics layer (22) equipped with the above- 
mentioned predetermined moisture vapor transmission insert. 

[0018] As shown in drawing 2 , the thermoplastics film 26 is arranged in the rear-face electrode 18 side, and the solar 
cell module 10 with which the modularization of the thin film solar cell eel 20 concerning the above configuration was 
carried out is further arranged so that glass fabrics 24 or a fiberglass mat (24) may lay on top of the front-face side of 
the resin film 26. Then, these are put in into vacuum lamination equipment etc., and after making it reduced pressure or 
a vacuum so that air bubbles etc. may not enter, it is pressurized, heating to the glass transition point of the 
thermoplastics film 26, or the temperature beyond it. And melting of the thermoplastics film 26 is carried out, and even 
if a wrap and coincidence have few glass fabrics 24 or fiberglass mats (24), the resin of the resin layer 22 is infiltrated, 
and they unite with a contact side, and constitute airtightly and firmly the front face of the solar cell module 10 on the 
transparence insulating substrate 12 from the thermoplastics layer 22 as a whole. 

[0019] Moreover, when replacing with the thermoplastics film 26 and using thermosetting resin, after making 
thermosetting resin 28 adhere to the rear-face electrode 18 side of a solar cell module 10 by spreading etc. as shown in 
drawing 3 , glass fabrics 24 or a fiberglass mat (24) piles up on the thermosetting resin 28. Then, these are put in into 
oven equipment etc., and it is pressurized, heating to the temperature more than the curing temperature of thermosetting 
resin 28. Before thermosetting resin 28 hardens in that case, after [ glass fabrics 24 or a fiberglass mat (24) ] the resin 
28 is infiltrated by the contact side at least, it is unified by stiffening resin 28 and is constituted airtightly and firmly as 
a whole. 

[0020] As mentioned above, although the solar cell module was explained to the example for the semiconductor device 
concerning this invention, this invention is not limited to the gestalt of above-mentioned operation. 
[0021] For example, the solar cell module concerning this invention can be similarly applied not only about the above- 
mentioned amorphous solar battery or a compound solar battery but about the crystal system and the compound system 
solar cell module which have spread widely until now. 

[0022] Furthermore, especially the wire size or weave of a glass fiber that constitute glass fabrics 24 or a fiberglass mat 
24 are not limited. Moreover, it is not limited especially about the component of glass, either. Furthermore, it is also 
possible to infiltrate thermosetting resin or thermoplastics into glass fabrics 24 or a fiberglass mat 24 beforehand in 
making glass fabrics 24 or a fiberglass mat 24 adhere on the thermosetting resin layer 22 or the thermoplastics layer 22. 

[0023] In addition, especially as a connection method for integrating solar batteries, such as a thin film solar cell eel 
formed on the transparence insulating substrate, it is not limited and that you may be what is connected by what kind of 
approach etc. can carry out this invention in the mode which added the amelioration which becomes various within 
limits which do not deviate from the meaning based on this contractor's knowledge, correction, and deformation. 
[0024] Next, the manufacture approach and configuration are concretely shown about the amorphous solar cell module 
which applied this invention using the drawing referred to by **** below. 
[0025] 

[Example 1] As shown in drawing 1 and drawing 2 , the transparence electric conduction membrane layer (14) was 
formed with the heat CVD method on the glass substrate 12, using the fundamental wave of an YAG laser with a 
wavelength of 1.06 micrometers, the transparence electric conduction membrane layer (14) was electrically separated 
in the shape of a strip of paper, and the transparent electrode 14 was formed. Then, after pure water performed 
ultrasonic cleaning, the amorphous semiconductor layer (16) of P type, an I-beam, and N type was formed by 
decomposing the mixed gas which consists of a mono silane, methane, the mixed gas that consists of diboron 
hexahydride, a mono silane, the mixed gas which consists of hydrogen, a mono silane, hydrogen, and a phosphine into 
the field side in which the transparent electrode 14 was formed within a capacity-coupling mold glow discharge 
cracking unit in this sequence in 1 .0Torr(s) from the substrate temperature of 200 degrees C, and reaction pressure 0.5. 
Then, it separated into the location shifted more slightly than the scribe line by the laser like the point using the second 
harmonic of an YAG laser with a wavelength of 0.53 micrometers, and the semi-conductor layer 16 was formed in it so 
that a damage might not be given to a transparent electrode 14. Then, aluminum was formed by the thickness of 300nm 
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by the sputtering method as a metal layer (18) on the semi-conductor layer 16. Furthermore, using the second harmonic 
of an YAG laser with a wavelength of 0.53 micrometers, in the location shifted more slightly than the scribe line by the 
laser like the point, this metal layer (18) and the semi-conductor layer 16 were separated, the rear-face electrode 18 was 
formed, and the accumulation mold amorphous silicon solar cell 10 was produced so that a damage might not be given 
to a transparent electrode 14. 

[0026] The film 26 of EVA (ethylene and copolymer of vinyl acetate) which is thermoplastics with a thickness of 600 
micrometers was put on this accumulation mold amorphous silicon solar cell 10 at the glass substrate 12 whole, it 
covered by the glass fabrics 24 with a thickness of 300 micrometers on it further, and heating weld of this was carried 
out by the vacuum lamination method. The welding temperature in this case is about 150 degrees C, and was 
pressurized by the pressure of one atmospheric pressure within vacuum lamination equipment. 

[0027] The 90-degree peel strength with the EVA layer 22 by which the moisture vapor transmission of EVA used here 
has in 64g [/m ] 2-24 hours (100 micrometers), and welding was carried out to the rear-face metal 18 of a solar battery 
was 2.3kg / 10mm. On the other hand, the permeability of glass fabrics 24 was 5 cc/cm2 and a second, the wire size of 
glass fiber is 0. 16mm, and the consistency of weave used what consists of 41 length and 3 1 width into 25mm width of 
face. Thus, when the cross-section configuration of the produced solar cell module 10 was observed, glass fabrics 24 
were in the condition that most has sunk into the EVA layer 22. 

[0028] Moreover, the solar cell module 10 was produced by the approach shown above on the 152.4mm 127mmx glass 
substrate 12 of size. Although this solar cell module 10 was left with the high-humidity /temperature chamber (85 
degrees C / 90%R.H.) for 2000 hours, the fall of an electrical property was not seen at all. 
[0029] 

[Example 2] Using the accumulation mold amorphous silicon solar cell 10 produced by the same approach as an 
example 1, as shown in drawing 3 The thermosetting resin which made the polyisobutylene the chief examiner frame 
on it, and a plasticizer, After applying the liquefied resin 28 which added oxidization silicon and titanium oxide as a 
cross linking agent, an ultraviolet ray absorbent, and a bulking agent, and performed churning degassing, it covered by 
glass fabrics 24 from on the, and covered by processing so that there may be no contamination of air between glass 
fabrics 24 and the resin layer 28 using a roller. Then, this accumulation mold amorphous silicon solar cell 10 was left 
within 150-degree C oven for about 1 hour, and the solar cell module 10 was obtained by stiffening resin. The moisture 
vapor transmission of the liquefied thermosetting resin 28 (22) used here was very as small as 0.3 g/m2 and 24 hours 
(100 micrometers) in the state of the resin compound. Moreover, the rear-face metal 18 of a solar battery and the 
adhesion force with the resin layer 22 (28) were 0.3kg / 10mm. 

[0030] Although the produced solar cell module 10 which was carried out in this way was left in the high- 
humidity/temperature chamber of 85 degrees C / 90%R.H. for 2000 hours, the fall of an electric property was not seen 
at all. 
[0031] 

[Effect of the Invention] The semiconductor device concerning this invention could constitute rear-face covering which 
was cheap since the resin was arranged in the front-face side of the resin layer where the rear-face electrode side of the 
solar battery arranged on the transparence insulating substrate is infiltrated with a wrap, and was excellent in 
weatherability in glass fabrics or a fiberglass mat by the thermosetting-resin layer or the thermoplastics layer, and 
became possible [ it being cheap and offering the semiconductor device which is reliable to weatherability, 
reinforcement, etc. ]. 

[0032] Moreover, it becomes possible to constitute the semiconductor device which was further excellent in waterproof 
steamy moisture permeability by using what has small moisture vapor transmission as a thermosetting resin layer or a 
thermoplastics layer. Furthermore, as this thermosetting resin layer or a thermoplastics layer, when peel strength uses a 
thing (1kg / 10mm or more) 90 degrees, it becomes possible to constitute the semiconductor device which was further 
excellent in reinforcement and waterproof steamy moisture permeability. 

[Translation done.] 
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* NOTICES** 

JPO and NCIPI are not responsible for any 
damages, caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section cross-section explanatory view of the solar cell module which is an example of 
the semiconductor device concerning this invention. 

[Drawing 2] It is the important section cross-section explanatory view developing and showing an example of the 
manufacture approach of the solar cell module shown in drawing 1 . 

[Drawing 3] It is. the important section cross-section explanatory view developing and showing other examples of the 
manufacture approach of the solar cell module shown in drawing 1 . 

[Drawing 4] It is the important section cross-section explanatory view developing and showing an example of the 
manufacture approach of the conventional solar cell module. 

Prawin g 5] It is the important section cross-section explanatory view of the conventional solar cell module. 

[Description of Notations] 

10: Solar cell module (semiconductor device) 

12: Transparence insulating substrate (glass substrate) 

14: Transparent electrode 

16: Semi-conductor layer 

18: Rear-face electrode 

20: Thin film solar cell eel (solar battery) 

22: Thermosetting resin layer (or thermoplastics layer) 

24: Glass fabrics or a fiberglass mat 

26: Thermoplastics film 

28: Thermosetting resin 

[Translation done.] 
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